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On account of the factor e~M, this quantity is insensible except when ky is extremely small.    We may therefore write it
(20)
V (equal to kfn) being the velocity of propagation of waves corresponding to k and n.
The only approximation employed in the derivation of (15) and (16) is the neglect of the right-hand member of (4), arid the corresponding real values of u and v could, if necessary, be readily exhibited without the use of a merely approximate value of k'. To proceed further we must calculate the value of
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in (4), for which it will be sufficient to take the values given by the first approximation.    Thus
V2i/r = V^a = V
and by (17)
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from which we find as the value of (21),
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+ terms in 2nt.
On account of the factor e~^v this quantity is sensible only when y is very small.   We may write it with sufficient approximation
sin %kx e~^v (
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The terms in 2nt, corresponding to motions of half the original period, are not required for our purpose, which is to investigate the non-periodic motion of the second order. The equation with which we have to proceed is found by equating (22) to V"f . The solution will consist of two parts, one resulting from the direct integration of (22) and involving the factor e~M, the second a complementary function with arbitrary coefficients satisfying V*^ = 0. In the calculation of the first part we may identify V4 with fc\dy\ on account of the smalmess of k relatively to £. In this way our equation becomes
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of which the solution is sin
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